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*tMkJUL>i.m 



tmm^m^ ( cns ) A4*u&. ( 210x297^ >. 



A5 
B5 



( electroplated solder ) ^ 3r ^ , #, jjg ft jfc f_ & 
(flip-chip) o 4fe4ft*ar$fe- ' — **«fMR ' 

tt***^3fe-l*tSt* *5.^tSt*—*f* (pad) » 
«fj%-*t*fiflt* — #ftl&*Mfc1t (solder mask layer) >f > 

« (metal seed) # > &#a4fca£*L*i>fc5f* - -fb^lL^a^^ 
&f!$L#£Be.flHb^ ' &£«ifc#iM*4b4a;frslW&j& ° 
-^#^^*#5-^-f^n^*t^P-§-^ (resist) 



aa 



*.«.*Xjtit«t ( CNS ) A4*U& ( 210X2974fcgfc ) 



A7 



B7 

5- > %rW1$LW ( | ) 

3h-%k*M^ Mtft— ^^^"^t^fe (printed circuit board 
or substrate) Jc-'^%mM J ^Z--%& ' ##J^M#H#;&1: 



i IBM a] ^ 1960 #»f *!* ft ih f.a a a ( flip-chip) £fH 
fe_L » afrit**** + ' &hK*niL%W&TAth1&MWk'NLfo1& 
to^r^. (wire-bonding) ^^.^r^fcb^c ' f.a a a ^^ 

( control-collapse chip connection, C4 ) » & ffij » 

* J3S & Jf- ( epoxy underfill ) 3£ Ittft Ja>! «. * ^ a a a 
*§.*M&6<»J&-&. ° ^^>S.l.a a a##ll#^l:s^fe-^ 

*Jffi ' H^r^#^#^it5'Jfe^^l.a a aM^^@ • 

^-tMMfa a alf'fMt'^^lt IC B a a# #jft-t 



tea (cns)a4 (210 * 297 ) 



> &wtm ( > > 

gL'&tfl&mn (contact) tSttf ; £J^*««M&M#,:frtea 
-T '4 B ^ S^feFal ^ Fa1 underfill ) > 

(presolderbump) ) Msi*£.fl§teaL$Mfc ' 
#**«*M«-**W*Jl • (reflow) a-SLT ' B a B 

>i «*M****lMR*#-ft-*& > racist 

i fi^n^&^asiHi 1 - 101 im&fcgk 
k 103 102 _t . ft*M&^mt&3Lmmm&)k 

104 » M*0jJWfr*lMR.lO6 105 _L » *»W- A flf 

^ • ftl4-t#am*itl«#«fl,i| 104 J^/£ 
&M^# 107 (solder joint) . jktfiikJ&m (underfill) 108 ^ 
a a a >} 103 |kf;i&fe 106 ' /tfi£^a&7t# 100 $M| 

201 4M*jfr*AJi 203 4l««*$. 202 _L » ffij&tf 



A7 
B7 



i - &WiZW ( ) ) 

203 ^-^}liT^t« 204 . JUtafiPM^ 205 

*207^,&tf 203*«lMR2M^«BMfc. "Pfcjfc*A7L# 
200 » ^1- B ^fTF ° 5 

If 

4*XR*P#J$k (stencil printing) • -#Mf W|f 5 
U.S. Pat. Nos. 5,203,075 (C. G. Angulas ef al), I 
5,492,266 (K. G. Hoebener a/) J&L 5,828,128 (Y. t 
Higashiguchi et al) - fc^fc^tfa^ft^^^fl M«J J «. 

WJEE-gE. 0.15 mm j^Taf ' #UR£p#J>fclF£4L&'f^B# > ^ 

l££;iMU£#f ' I'j «T^# U.S. Pat. Nos. 5,391,514 (T. P. Gall 
<?r a/) M 5,480,835 (K. G. Hoebener et al) ° & ffij &m « 

> ^m^tfmM.^^^ » hi* » « 

U.S. Pat. Nos. 5,391,514 A 5,480,835 £iMfc«* 0 



tiling? (CNS)A4 %S (210 x 297 ^1 )~ 



&wtm ( ) 



i fid^M-«ajfet« (electroless 
plating) ^ s£*#;fc^| > & + #aU&*t<fiM£# 



JK*Att«* ; . *«!MR*iiH**-** A* (metal 
seed) 4 > * *b**lfc 

fcflUb* > *£««#S&«4b^:fr5£Wjfc • 

4 aha ' ^t^t:^_L^^i:M^ • 

B-Ai-B^-f ffi ^ a ±&4U£#tf t ffl • 
K ^ A~^ B % —5p ^'J^M:a a a 7L^_Lit^f t 

SI -t A~-b B #4^#^ £ -1T«&#J^Ml& tg#_l st^t^ 
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B7 



5. * &wrtw ( \> ) 

fflAA-AB# 



1,21, 106,204- 
2,2a, 19,22, 105,206- £^ 
3- 



4- 4r#fcJ&J&ft&t 

6- <f ^P-MI 

7- F*1n 

8- i^^^^f 
9,201- 

10- «<Mt 

12- 

13- 

14, 17,23, 103,203- >} 

15, 19, 24, 102, 202- 
16,20- ftA«M*# 
18,25,26, 101- 

27, 28, 107, 205-^^ 
100,200- ftAit# 
104- flWHa* 
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*.*A&*L&i$ffl f B H $4K3L (CNS)A4 (210 x 297 



108,207- 



m% * 



* 2 . i * a 

3Mt ( fiber-reinforced ) #^#t^^^^^fb 
( particle-reinforced ) I , JUMl ( epoxy 

resin) > (polyimide) * **T#— 

It ( bismaleimide triazine-based ) * Hi! ( cyanate ester ) > 
polybenzocyclobutane *&&3ft** (glass fiber) 

3 ajt-fr«^*2 _t > 3 #6,^-**/*^ 

3 #-T£* (Ni) >^ (Pd) ( A g) >^(Sn) ^/ 
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B7 



%twtm ( ^ ) 

ft (Cr/Ti) , (Ni/Pd) , &L/£- (Pd/Au) . m/4ej± ( Ni 

/Pd/Au )l»**Tttt«( electroplating ) electroless 
plating) 3^^1^;tf|^r^^ . afc*- 

# ' ^^M#ff^i^|^ tB | tJ| (seed 
layer) • ^-ftt4&f ^ • « Aftf t«* t«Jt««* > 
-fc*bi&fc+ > ***<fc*&*a4Mb#**t ' a^jft^b 
(#*p3Hb#J (sensitizer) > |Ub^ > 4Mbft# ; a 
A^b« (activator) . #^I^bJMbie * i^fblUb^ * I^fb 
1Mb**) > ^^#^^^t^^^-^t B a m ^ o 

*«^**»^b#**t ' #Rp^b#j^«. - mjtm&m. 

******* » awtm***^* 
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A7 

B7 

- tamtam ( 1 ) 

^bf ^sa^iftf ' i^tt ( sputtering ) - & # 
( evaporation ) > ^ 3k3M£ ( arc vapor deposition ) - 
( ion beam sputtering ) > f t ?|t ( laser ablation 
deposition ) - f StUsMb^ ^ ^ ^(plasma enhanced CVD ) 
£L#**JMb4MBStt» (Metallorganic CVD) # » 

^H^>*.#^^-^1 a a a3f ^ 5 ^Sfcofe 1 -t • **-«t* 

^f-Bfln 7 ^HtM- 6 ( -T***^fi-#*r) sfcltJMtl. 
= C - &%®1&mtiL%*SLW.% 6 5 > *uffl 

ttAttJMt 5 0.01 mm a? ' «tft*-fe 0.0002 £ 

0.0005 mm^fal - H&t£ B a a 3M 5 >&^*&#^ t ' 
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til (CNS)A4 #Lte (210 x 297 ) 
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B7 



i - ^mttm ( \° ) 

^^ B a B^ 5 &!ft«^*fej&:*JMI&4l 9; £ — S«J*iB F 

t ' #a E m>i 5 > *>4& > **aj*H*<M*##I- 8 t ' W4§ 

0.0002 5. 0.0005 mm • ffij£k£'I >fc#jj&<*H£#jl'] "T^ 

- & ^ ^ ( metallography ) » # *» 



*-*.»X.&i4ffl + ffl H (CNS)A4 #.» (210 x 297 i>£ ) 



A7 

B7 

%twm ( \\ ) 

"Metallographic etching" , Gunter Petzow, American Society 
for Metals, Metals Park, Ohio, (1978) °- 

&&±- : fcj&'mibm^fr) J f- U.S. Pat. No. 3,993,491 ^ 
3,993,848 t • flq^ft&^^b^^.* • m&^&M ia 

«a 5 Taitu^* ° */» ' 5 ^^r^aiaw^ 

-$~$^J^^j&^tS#-$^,I/t_L ' Bib ' ttJHM 
5 gpm-l-^i 0 *t*b ' tt**M*tM 4 
^##*n&l§. ' St£4gHbUs] (#'lf'l±^r>| ) »nfe£ g*kS'J 

£r • J^ffi w A . ?fT&^fct£M 4 >£^>M£^t;sM& 1 ^ 

,§ 5 **Ho 7 4l«**|&* 6 > ft£*Hfla 7 ft 

8 • £.&fe«4ftlMt 6 5 zJk ' rtrifc^^Mft 
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+@g (CNS)A4 #L#r (210 * 297 ) 



A7 
B7 



' ^-KjttTF^-^l^^fe 1 |Lt.= #««Mfr 10 • 2a 

4> it-ft.4Lli||j5>fbJ^|k*th«^«f 2a« ffij # 3: 3r ft 4l 
^.s&itiL 13 foS&t&LffrnX} "**i£*L (stacked via) " &m 

^/ri€^^^ai4 9^rumffl^aa a a (flip chip) 

_l • ^It^a^ ' —n* 15 4lic & £ 14 *i& 
#&fc«Ms. 1 ° ' ^-im-if^-^T ' ^Ja^Ml^ 16 

A^" IC a a a # 17*']ffl^-MS£F^ 19 _L#rW^^i 

is i • 43L-3s**a&T ' -l:a a B## 20 

2 19 ^ » *offl-b B #ttf - ffnm 

a a a#^^-f:S^fe##^L^^ • ^nfflyV A #T^F ' — t^fe 21 

^-IC a a a^ 23«b*«W*24*fc|*^#t«lMR2l4L4tfl&- 

13 



fIB (CNS)A4 *Lte (210 * 297 ) 



&Wm (17) 

25 &&4kft3lL*& 22 ± , a^^MI 26 

i 4a&^ - ^-^aiT ' 24 

2 «4l*W£ 27 - A-4fc*HMfc 22 2 
£M£28 (board solder joint) > *i«A.Bafr5F • fl&flrifc^,! 
25 > 26 . ^J^********/^ 

' *«5«^>i 25 * 26 > 
TWtft : 

(1) ^^^^^t^feJi^^^a^t^^^,^^ 

(2) M8M^ici| a 9 a ^m'l^|ff^ 
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f a a (CNS)A4 «L« (210 x 297 ) 




(b)^1^^2^fe_Lf;_L-^^^^^^ (solder mask) . 
«^^#B*^bfl&*-*dJ^fi^«f4' (pad) ; 

UiZ-lnk ' * t^fit#^_LJlTa:#-iaj^^ (barrier 
layer ) ° 

. *tWfc*4^:^2fc*£0.01 mm a 

T • 

$-!&ikfUti&m fflfl^ifL ( CNS ) A4*US- ( 210X2974^1 ) ■ ~ 



(a) > «*^*L4l**Ji^*^«^ 

(b) £tt**MRJi£jL-:frft|&*^f (solder mask) . 
$%&'&M&m^4bari&M-&ftTiilL^Q (pad) ; 

7.*. t 6 ^^fe^^^m2S-fe_Lit^tf:^ 

9-*»**fr*#!l£lI|* 6 j£ 8 ^^^#^f:^_Lit#^ 

fcfM*^* . *tWfc»4HM^£*-fe0.01 mm « 
T • 

10. ^ttf^msf 6 ^^^^^i:^fe_Lit#f:^ 

11. -^*«*WR-Lifc^f«|ft^«4L^*.^^jp[^ : 



A8 
B8 
C8 
D8 



(c) w ^ij^^t , 

(d) J-X&1£4£;&: (electroless plating) ^/fi&^|ES&4k_L^ 

12. *>?1fr.f.*|J&ng 11 Jimfe^a€^_L^t«M 

13. -kP^n^mmz n ^m^^^^_L^^ 

15.*>?ff4M'JI£SI£ 11 * 14 ^^^#^f;^_Lit 
e««*f«4L^r* > 0.01 
mm j^t ° 



■ j 

*ttftAA.i**l tiam ( CNS ) A4*JL& ( 210X297** ) . 




m > ^^^^ - 

17. -«^^m^-Lit^tf:^^^^^^#^^ : 
(e) «*«*-fe/^sfe^«fS.*lJi^*-fl5 — j|A-4|jf ; 

n a its #t i&^sw^ ; 

. *tmsfco^fe.jLji-5ra^-iaLj^j| 

19. *>t*M**J&n# 17^mit^^^t5^feJiit#tlt 

20. *>?lMF-$Ii&|fl$ 17^m^^^t5g-fe_L^tl:^ 



*.«,*AAi4«tl|H*#* ( CNS ) A4*Mfr( 210X297^* ) 



A8 
B8 
C8 
D8 



21. n^/ffe^^t^j,^^ 
*H4L** • * + ***** o 

22. *>+n±*i&m* 17 v**^****.**.^** 

0.01 mm j-Xf o 

23. *>t**#*4UQff n^W^^^MULit^^ 



iW^tSSm ( CNS ) A4^ ( 210X > ?97** 
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